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Suggested Solutions

Kindly note that this solution is prepared by me, Kai Ming. So, do expect alot alot of mistakes. Btw,
it’s not completed yet. I’m update it asap. =) Cheers!

Question 1

F = −2k
r3
r̂

dJ
dt

= F× r̂ = 0

J = constant. Angular momentum is conserved.

Question 2

q(t, α) = q(t) + αη
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Question 3

~v =
δφ

δt
|~r|φ̂

= |ω| · |~r|(ω̂ × r̂)
= ~ω × ~r

Question 4
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v0 =
√

2gR

Question 5

F = −kx+ εe

= −k
(
x− εe

k

)
Question 6

tan(θ) =
atangential
acentripetal

=
lθ̈

rω2

=
lθ̈√

R2 + l2 − 2Rl cos θω2

Note: r2 = R2 + l2 − 2Rl cos θ

θ̈ =
ω2 tan θ

l

√
R2 + l2 − 2Rl cos θ

Long Questions

Question 1

a. px = mẋ− qBy

2c

py = mẏ +
qBx

2c
pz = mż

b. H =
1
2
m(ẋ2 + ẏ2 + ż2)

H =
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2m

[(
px +

qBy

2c

)2

+
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c. [mẋ,H] = − qB

2mc

[mẏ,H] = +
qB

2mc
[mż,H] = 0

d. ???

Question 2

a.

pϕ = I1ϕ̇ sin2 θ + I3(ψ̇ + ϕ̇ cos θ) cos θ →ϕ̇ =
pϕ − pψ cos θ
I1 sin2 θ

pψ = I3(ψ̇ + ϕ̇ cos θ) →ψ̇ = pψ

(
1
I3

+
1

I1 tan2 θ

)
− pϕ

1
I1 tan θ sin θ

pθ = I1θ̇ →θ̇ =
pθ
I1
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